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Abstract 
 
The loss of productive land is often one of the key drivers of human mobility. Land degradation 
might lead to increases in migration because of the need to diversify incomes, but it can also cause 
reduced mobility by eroding the financial or physical assets and capital required to finance 
migration. When on-site adaptation is either impossible or undesirable, migration allows people 
to modify their exposure to climate and environmental stressors. On one hand, temporary and 
circular labour migration, internal and international remittances, and family relocation are among 
the most common strategies used throughout history, and increasingly so in the past decades, to 
cope with harsh climatic variations, increasingly hostile natural environments, and natural 
disasters. On the other hand, land abandonment and out-migration can lead to further isolation 
and marginalization of both vulnerable rural populations (increasing their vulnerability if migration 
occurs in unplanned ways) and migrants who relocate toward areas of high environmental risk, 
such as resource-scarce or urban areas within insecure expanding cities. Based on existing 
evidence on the West Africa region, the research in this paper aims at gaining a better 
understanding of how land degradation interacts with drivers of migration by analysing the factors 
determining vulnerability at individual, household, and community levels, as well as those factors 
affecting capacities—whether inherent or acquired—and strategies that contribute to building 
resilience.  
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1. Introduction  
Slow-onset hazards are chronic events that gradually perpetuate their impacts on livelihoods and 
ecosystems, 1 in contrast to severe sudden-onset events. Although the effects of gradual changes 
are less easy to perceive because they can only be measured over a long period, they tend to 
affect a larger number of people. Often characterized by incremental changes over time, land 
degradation and sea level rise are difficult to measure and predict with any level of precision 
because thresholds and recovery potential are uncertain (UNEP 2006).  
Many would argue that there is no agreed-upon definition for land degradation, and it is often 
understood to be a subjective term or classification contingent upon the values and priorities of 
relevant stakeholders (Caspari et al. 2014). The United Nations Convention to Combat 
Desertification (UNCCD) has defined it as the loss or reduction of biological or economic 
productivity and complexity to capture the most important dimensions of sustainable 
development (UNGA 2012), given that social and cultural benefits are linked to one or both types 
of productivity.  
Considering that land is a main source of livelihoods in most developing countries, land 
degradation is a highly relevant factor influencing vulnerability and resilience—it affects 
individuals’ daily lives, disrupting the basic survival assets of rural populations, particularly small-
scale, resource-poor farmers. In response to circumstances where livelihoods or habitats are 
slowly eroded, land-dependent people are faced with varying choices for seeking new ways to 
ensure sufficient food for everyone. 
According to Tschakert (2006), the concept of resilience originates in ecology and is used to define 
the capacity of a system to absorb sudden changes and disturbances while maintaining its 
function and control (Gunderson and Holling 2002). If adaptive capacity, that is, the capacity for 
renewal and reorganization and the element of learning in response to disturbance (Carpenter et 
al. 2001), is a key element of resilience, vulnerability can be considered its flipside. Folke (2002) 
similarly defines vulnerability as declining or lost adaptive capacity that lowers the ability of social 
actors to absorb change. 
With the current state of knowledge, proving that certain types of migration occur exclusively in 
response to slow-onset events is methodologically challenging. Although it is a multi-causal 
phenomenon, populations have historically resorted to human mobility to reduce exposure to 
external stressors and cope with or adapt to the lack of resources (IOM 2014a). This view 
challenges the notion of vulnerable groups as “passive victims” and highlights people’s strategic 
responses (Tschakert 2006) to adverse conditions, including depletion of land-based assets and 
unpredictability of climate variability. In rural contexts, resilience strategies help provide an 
                                                          
1. The Cancun Agreements (UNFCCC 2011, decision 1/CP.16) use the term “slow onset events” to describe 
sea level rise, increasing temperatures, ocean acidification, glacial retreat and related impacts, salinization, 
land and forest degradation, loss of biodiversity, and desertification.  
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understanding of and prediction of responses to slow changes and climate variability, as well as 
people’s capacity to adapt to future changes (Burton et al. 2002; Smit et al. 2000).  
West Africa is a case in point for both analysing vulnerability through the lens of slow-onset events 
and mapping resilience strategies that use migration as a response to changing conditions. 
Broadly exposed to land degradation and vulnerable socioeconomic systems, the region features 
the highest intraregional mobility worldwide; 76 percent of migrants crossing national borders 
remained within the region in 2010 (UN DESA 2012). It is estimated that one West African out of 
three—about 100 million people—lives outside his or her village of birth (de Haas 2007). The high 
rate of human mobility is also due to the freedom of movement afforded to the citizens of the 15 
member states of the Economic Community of West African States (ECOWAS).2  
The main purpose of this study is to analyse how land degradation influences vulnerable 
ecological systems, shaping decisions to undertake mobility as a means for increasing resilience 
at the individual, household, and community levels in selected countries in West Africa, such as 
Burkina Faso, Chad, Ghana, Mali, Nigeria and Senegal. To this end, the report focuses on 
vulnerability of smallholder systems to provide evidence that land degradation might cause 
threshold scenarios in which on-site adaptation is no longer suitable or desirable. Finally, while 
considering the limits of context-specific behaviours and conditions, the paper discusses 
resilience-driven mobility choices by taking a trade-off perspective on availability of and access to 
resources, institutional networks, and social capital.  
The aim is to formulate recommendations policy makers can use to (1) recognize when mobility 
is a response to harsh environmental conditions and (2) foster resilience strategies that consider 
addressing local vulnerabilities, migration, or intermediate solutions.  
Section 2 analyses threshold scenarios by discussing examples of increased vulnerability caused 
by recurring West African land degradation processes such as reduced water availability, 
decreased land productivity, and groundwater salinization. Several resilience strategies involving 
migration of one or more household members are presented in section 3 to provide an overview 
of different scenarios, including failure in adaptation. Section 4 discusses how to foster positive 
resilience strategies and address situations of increased vulnerability. The paper concludes by 
stating the need to provide appropriate incentives, such as access to credit and land tenure, 
conducive to developing solutions that reduce vulnerability (caused by the lack of assets 
necessary for survival or unsafe migration routes) and promote resilience.  
Although the effects of land degradation in West Africa have been studied (Agrawal and Perrin 
2009; Caspari et al. 2014; IPCC 2007; among others), the research on adaptation so far has 
predominantly emphasized technical and infrastructural adaptive strategies, and given only 
                                                          
2. Founded in May 1975 through the signing of the Treaty of Lagos, ECOWAS’s overarching goal is to 
promote and facilitate economic cooperation throughout the region. Member states comprise Benin, 
Burkina Faso, Cabo Verde, Côte d’Ivoire, The Gambia, Ghana, Guinea, Guinea Bissau, Liberia, Mali, Niger, 
Nigeria, Senegal, Sierra Leone, and Togo. Mauritania and Chad are not part of ECOWAS although they are 
geographically located in the West Africa region.  
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limited consideration to adaptation strategies, including mobility, used by the most vulnerable 
individuals and groups (Tschakert 2006). This paper attempts to fill this gap and complement 
existing adaptation studies by placing “mobility choices” at the center of the analysis.  
Most of the studies on West Africa discuss either regional trends or local cases, often lacking 
reliable and comparable national-level data and analysis (Dow 2005; Sarr 2012; Warner and van 
der Geest 2013; Wouterse 2008). In light of the current state of the literature in the region, this 
analysis drew from a selection based on geographical criteria and relevant geophysical processes 
to infer possible recurring scenarios. The conceptual approach is based on the premise that 
context-specific cases contain lessons for policy makers and can provide useful insights for 
possibly wider and systematic approaches. 
2. West Africa: Vulnerable Livelihood Systems in Degrading Lands  
With the aim of understanding how land degradation influences the most vulnerable populations, 
this section examines different types of slow-onset events in West Africa, with a focus on 
identifying thresholds for habitability and survival.  
Vulnerability as a measure of the degree to which an entity may be hurt or influenced has been 
applied to different contexts: food security, poverty, and natural and climate studies (Leichenko 
and O'Brien 2002). Within the climate literature, the most vulnerable are considered to be those 
who are most exposed to hazards, have limited adaptive capacity, and are least resilient (Bohle, 
Downing, and Watts 1994). At the individual and household levels, the degree of vulnerability 
might depend on a number of variables, such as lack of knowledge or skills (Warner and van der 
Geest 2013), low educational attainment (Van der Land and Hummel 2013), poverty, gender, age, 
ethnicity and religion. Social systems can also be made vulnerable by a combination of factors 
such as corruption, high inequality, civil and ethnic conflict, land privatization, and population 
growth (Niang et al. 2014).  
For the purposes of investigating the thresholds of land degradation at a micro level (individuals, 
households, and communities), this study focuses on the vulnerability of rural systems. Like other 
systems, rural systems’ levels of vulnerability depend on their ability to adjust to changing internal 
demands and external circumstances (Carpenter and Brock 2008). However, if a rural area’s 
ecological resources are not resilient, conditions for ecosystem services and agriculture can 
deteriorate, and the vulnerability of the rural area increases (Schouten, van der Heide, and 
Heijman 2009).  
Agriculture is often the main source of livelihoods for underprivileged people. While farming 
systems can be delimited with various levels of detail, the Food and Agriculture Organization’s 
(FAO’s) analysis of farming systems and poverty identifies 15 major systems in Sub-Saharan Africa, 
nine of which exist, to varying degrees, in the ECOWAS states (Dixon, Gulliver, and Gibbon 2001). 
These farming systems (map 1) are pastoral, arid land farming, agropastoral millet/sorghum, 
cereal–root crop mixed, root crop, tree crop, coastal artisanal fishing, irrigation, and some 
irrigation in rainfed areas (Dixon, Gulliver, and Gibbon 2001). 
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Map 1 Farming systems in West Africa 
 
Source : Club du Sahel et de l’Afrique de l’Ouest/OECD 2007.
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These systems depend on climate variability and have been exposed to repeated cycle of drought 
and floods have affected the region throughout the history (Mohamed, Duivenbooden, and 
Aboussalam 2002). As outlined by various reports of the Intergovernmental Panel on Climate 
Change, West Africa is expected to suffer tremendously from the impacts of temperature 
increases,3 decreased rainfall, and coastal erosion (IPCC 2007, 2014). However, the projections 
for the future are quite uncertain, with some models predicting a significant increase in rainfall, 
others a decrease, and others no significant change. For example, there is large consensus that 
one of the major climate change impacts in the region will be on rainfall, making it more variable 
and less reliable. However, rainfall change is projected to be 20 percent above or below average 
depending on which model is used (Sarr 2012).  
Moreover, these changes have different effects in the different agro-ecological zones. In the 
Sahel, runoff coefficients have increased because of a deterioration of land cover; in the 
savannah, however, reduced rainfall has generally resulted in reduced river flow, although the 
decrease is much less than would be expected based on past observations (Oguntunde et al. 
2006). In the Volta Basin, the main impact of the shifts in the rainy season is likely to be greater 
ground and surface water availability (van Giesen et al. 2008). 
While recognizing the high level of uncertainty of the occurrence of future changes and their 
effects, thresholds for increased or unbearable levels of vulnerability caused by land degradation 
are investigated in the three most common processes affecting the systems of the region: (1) 
reduced water availability, (2) decreased land productivity, and (3) groundwater salinization.  
2.1. Reduced Water Availability 
Water supply problems inherently accentuate vulnerability, given that access to water is essential 
for maintaining good health and the ability to cope with other stresses (Dow 2005). West African 
countries are highly water interdependent: each one of them—with the exception of the Cape 
Verde islands—shares at least one transboundary river basin. Indeed, the region’s major 
watercourses (the rivers Niger, Senegal, and Gambia) ensure the transfer of freshwater from wet 
to arid areas since they have their sources in high rainfall areas and flow through the Sahelian 
zone, which experiences chronic rainfall deficits (Niasse 2005). The Sahelian areas have been 
subject to a rainfall deficit since 1970 that led to strong fluctuations in river discharge with a 
negative trend from 1960 to 2010 (Descroix et al., 2013). Mahe et al. (2013) underlined that a −20 
% decrease in rainfall generally results in a decrease of −60 % in runoff, although the effect of the 
rainfall drop is nonlinear over much of West Africa. 
One of the most commonly used indicators of water stress is per capita water availability (UNEP 
et al. 2000). When per capita availability drops below 1,700 cubic meters per year, water stress 
or the potential for disruptive water shortages can frequently occur. Water scarcity is a more 
                                                          
3. Near-surface temperatures reportedly increased over West Africa and the Sahel in the past 50 years, a 
trend that is expected to continue in the future, rendering the region a hotspot of climate change, with 
“unprecedented climates…projected to occur earliest (late 2030s to early 2040s)” (Niang et al. 2014, 1209).  
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serious situation, and is defined as per capita availability of less than 1,000 cubic meters per year, 
with severe consequences for food production, health, sanitation, economic development, and 
loss of ecosystems (Dow 2005).  
Such low levels of water availability have become a crucial problem for West Africa, causing 
depletion of assets and impoverishment (Scheffran et al. 2012). The greater exploitation of water 
resources and the associated water scarcity coupled with the growing concern that future climate 
change will exacerbate the frequency, severity, and duration of drought events have drawn 
increased attention (Wilhite and Pulwarty 2005). Despite centuries of experience adapting to 
harsh natural conditions (Mertz et al. 2009), the vulnerability of these systems and their 
populations have become of great concern, bringing water scarcity and drought risk management 
to the forefront of different policy and security discussions. 
2.2. Decreased Land Productivity  
The issue of decreased land productivity and crop yields threatens the survival of a large number 
of individuals and livelihoods in the region. This phenomenon results from a combination of 
environmental and human stressors (Niang et al. 2014; Samimi and Brandt 2012). The loss of 
forest cover, increasing use of intensive cultivation practices, and natural hazards, such as 
drought, contribute to a decline in soil quality and fertility and an associated decline in ecological 
resilience as recovery from these traits becomes progressively difficult (Dow 2005).  
For arid lands, pastoral, and agropastoral farming systems, drought is the major source of 
vulnerability. Poverty is widespread among households of the arid lands, pastoral, and 
agropastoral systems, but less diffused among those engaged in farming (Dixon, Gulliver, and 
Gibbon 2001). Less-well-off households with less productive land and fewer alternative income 
sources are more exposed to food insecurity. 
Another issue related to reduced land productivity is pastoralism, generally concentrated in the 
northern arid and semi-arid regions. This practice is based on moving herds south during the dry 
seasons and back north during the rainy seasons. In the northern parts of Mali and Niger, 
overgrazing and trampling have reduced the vegetation cover and increased the potential for 
erosion. In drought circumstances, pastoralists travel farther with their herds, at times resulting 
in land conflicts with agriculturalists (Dixon, Gulliver, and Gibbon 2001). In addition, seasonal 
mobility is becoming harder to maintain as the amount of cultivated land is increasingly adding 
pressure on grazing areas (Dow 2005).  
2.3. Groundwater Salinization  
An important stressor at play in the region is sea level rise, with its ensuing coastal erosion and 
groundwater salinization affecting agricultural livelihoods. Salinization of agricultural land, which 
is exacerbated by extraction of groundwater, lowers the productivity of the land and decreases 
freshwater security. A rise in sea level could also lead to permanent inundation of lands used for 
food production, along with changes to marine and freshwater ecosystems affecting fish 
populations and fish-dependent livelihoods (Foresight 2011). 
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This phenomenon is aggravated by the fact that coastal areas have the highest population 
concentrations and are frequently the most urbanized in West Africa (OECD 2008). Some 40 
percent of West Africa’s population is concentrated in coastal cities vulnerable to sea level rise, 
and the IPCC estimates that by 2020 more than 50 million people will inhabit the coast from the 
Niger delta in Nigeria to Accra (IPCC 2007).  
Coastal erosion due to sea level rise has already begun to affect farmers through saltwater 
encroachment. The disruption of traditional ways of life creates further vulnerability for the entire 
population, sometimes leading its members to switch to monoculture. This dependence on a 
single crop puts households and communities at the mercy of irregular harvests (Cook and Vizy 
2006). In Guinea Bissau, salt intrusion in the coastal land caused a need for crop substitution, 
which created further food insecurity and made populations more vulnerable to price fluctuations 
(Barry and others 2007). 
According to Appeaning Addo et al. (2011), more than 200 meters of coastal land in Ghana could 
be lost around Accra by 2100. A large population and considerable private property and 
infrastructure will be at risk of gradual inundation and high tidal waves. With regard to health, 
coastal inundation may foster the spread of disease in the communities through the stagnant 
flood waters. Appeaning Addo et al.’s (2011) survey reveals that about 57 percent of the 
population in the area has suffered flood damage, mainly involving property losses and the 
displacement of people from their homes. Moreover, communities seem to be aware that the sea 
is rising and the beaches are eroding, which has caused a number of people to abandon their 
coastal communities, an accelerating trend that is expected to continue (Appeaning Addo et al. 
2011). 
When livelihoods are threatened beyond certain thresholds, families might have to choose to 
migrate in ways that increase vulnerability for both themselves and, in some cases, the 
populations in their destinations. If not appropriately addressed, these multiple challenges can 
generate further instability because migrants might cross paths with other groups in precarious 
situations. The literature shows how the increasing number of people periodically relocating could 
lead to tension over access to scarce resources such as water and productive land (Werz and 
Conley 2012).  
2.4. Increased Vulnerable Conditions and Unsafe Paths: Cases across the Region  
With no attempt to quantify tipping points, the three land-degradation scenarios discussed above 
describe settings characterized by prolonged and high exposure to hazards. Examples of how land 
degradation creates increased vulnerability prompting mobility and potential for unsafe 
conditions, clashes, and conflicts are plentiful across the region.  
In certain cases land degradation only affects the livelihoods of a portion of the population, but 
at other times it can cause irreversible systemic consequences, thus increasing the vulnerability 
of entire communities. Rapid desertification is believed to have caused the abandonment of more 
than 200 villages in northern Nigeria: 1,350 square miles of the country’s land is turned into desert 
8 
 
each year, driving farmers and herders southward away from the Sahel (Brown and Crawford 
2009).  
With regard to possible conflicts caused by slow depletion of resources, Niasse (2005) describes 
how the Komadugu Yobe River Basin—a tributary of Lake Chad situated in northern Nigeria—has 
experienced severe impacts of climate change and variability. In addition, two upstream dams 
have diverted a substantial share of the river flow for domestic use and irrigation. In response to 
the significant decrease of the average annual flow, the middle and downstream states of Jigawa, 
Yobe, and Borno complained with more and more vehemence about the lack of fairness in 
apportioning the water between Kano (the upstream state) and other states on the river. The 
government of Nigeria had to establish an interministerial coordinating committee to deal with 
conflicting water demands and address the growing tensions in the basin. In the meantime, 
farmers from middle and downstream states engaged in “water warfare” by digging channels to 
deviate as much water as possible to their farms, which deeply disorganized the natural drainage 
of the whole basin. 
The expansion of West African cities might be extremely dangerous for newcomers without 
established social networks. The number of inhabitants of West Africa more than tripled during 
the past 45 years, and the urban population increase tenfold over the same period. The issue of 
human mobility acquires renewed importance given that the ongoing tendencies toward 
population growth and urbanization are expected to continue (OECD 2006, 9–10). In addition to 
their exposure to precarious infrastructure, health hazards, and urban violence, an estimated 40 
percent of new migrants arriving in Dakar throughout the past decade live in zones with high flood 
potential (Sakho and Dial 2010; McMichael, Barnett, and McMichael 2012; Foresight 2011). 
Moreover, rural northern populations in Nigeria exposed to desertification increasingly flee and 
move to cities and megacities like Lagos—home to more than 10 million people—where the 
connection between land degradation and the instability caused by insurgent or criminal groups 
seems to be at play. In this context, disaffected unemployed youth may have incentives to join 
groups involved in organized crime and illicit activities (such as  drug cartels or even Boko Haram) 
(Werz and Conley 2012). 
Other potential sources of increased vulnerability and tension come from changes in the routes 
of nomadic populations, caused by frequent drought. As shown by the case of the Peul Mbororo 
of Chad, some communities have to travel longer and unknown routes, rife with the risks of 
livestock theft and abduction of family members (IOM 2012, 51–53). For them, new patterns of 
mobility are the best available survival strategy, but this search exposes them to encounters and 
potential clashes with other populations who might not be willing to share their resources 
(Oppenheimer et al. 2014). The nomadic populations also played a central role in the 2007 Tuareg 
rebellion in Niger. In that case, drought added pressure to an already delicate economic and 
security situation, which facilitated the recruitment of disenfranchised youth by Al-Qaeda and 
other insurgent groups, prompting the government to deploy 4,000 troops (Werz and Conley 
2012).  
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In places of origin, mass migration of working-age people could be the cause of agricultural de-
intensification and ensuing land abandonment and degradation, negatively affecting those left 
behind (Foresight 2011; Hunter and Nawrotzki 2016). Evidence suggests that as a result of this 
lost labor, households are less able to halt land degradation (Foresight 2011). In Senegal, in the 
region of Linguère, which is situated in the northern part of the country, 80 percent of the 
population relies on agricultural activities that are coming under increasing pressure from land 
degradation and drought (van der Land and Fourier 2012). As a result, many are leaving the region, 
leading to further land degradation and decreased crop yields caused by the lack of labor induced 
by heavy outmigration (Romankiewicz and Doevenspeck 2015).  
Both high mobility and the lack thereof can increase vulnerability. For example, in Ghana, where 
household members used to migrate only once a year during the dry season, increasing evidence 
points to the existence of a second migration cycle for a number of rural communities, taking 
place during the rainy season and thus reducing availability of local labor and exacerbating the 
problem of early depletion of home-grown food stocks (Rademacher-Schulz, Schraven, and 
Mahama 2014). In contrast, in Tougou, Burkina Faso, where farmers once used to migrate toward 
the cocoa plantations of Côte d’Ivoire, reduced mobility opportunities led to decreasing the 
number of daily meals as a mechanism to cope with diminished crop yields (Barbier et al. 2009; 
Warner and Afifi 2013). Analyses of migratory dynamics over extended periods in Senegal reveal 
that about two-thirds (62 percent) of rural people have never migrated and are chronically poor, 
leading to the conclusion that the rural chronically poor are sedentary (Fall and Cissé 2013, 193).  
3. Resilient Pathways toward Adaptation  
To build resilience, a set of strengths and resources are needed that must be coupled with a 
certain degree of self-organization and ability to learn while maintaining the system’s structure 
and function (Nelson, Adger, and Brown 2007). Highly influenced by development and technology 
levels, along with social factors, these sets of assets and aptitudes that allow “societies to survive, 
flourish and maintain their quality of life” are addressed in the literature as coping and adaptive 
capacity (Nelson, Adger, and Brown 2007, 399) When on-site adaptation is not a cost-effective 
possibility, for example, the degree of land degradation makes rehabilitation too expensive, a 
change in location for either some or all members of the household is necessary to secure 
vulnerable livelihoods and achieve resilience.  
3.1. A Theoretical Framework for Ecosystems and Mobility  
The visual framework in figure 1 illustrates how deeply related the decision to undertake 
migration is with ecosystems, both in origin and destination places.  
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Figure 1 Risk impacts from human mobility between socio-environmental ecosystems 
 
Source: Guadagno, 2016 
This framework shows how approaches to resilience change at different levels—both within and 
among ecosystems—and mobility choices are interlinked with (rather than being solely 
dependent upon) environmental stressors. A particular mix of environmental factors with 
economic, political, social, and cultural variables (West, Roncoli, and Ouattara 2008) influences 
“diversification” (ex ante) and “response” (in season and ex post) coping and adaptive strategies. 
Unlike sudden natural disasters, land degradation gives small-scale household producers the 
opportunity to reflect upon the multiple hazards they face, perceive positive and negative aspects 
of events, and assess their capacity to adapt to future change. Depending on a subjective 
assessment of risks and vulnerability, which are also related to availability of and access to natural 
resources, households make certain adjustments in their choices for production and consumption 
and decisions to remain or move. Coping strategies can be grouped into three broad categories: 
(1) ex ante risk management options, (2) in-season adjustment in response to specific shocks as 
they evolve, and (3) ex post risk management options that minimize the livelihood impacts of 
adverse conditions (Cooper et al. 2008). Among all possible responses and strategies, the 
framework in this paper focuses on mobility responses to perceived natural asset depletion and 
highlights the trade-off between the challenges of staying and the opportunities and challenges 
of leaving.  
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Mobility can take several forms, including internal, regional, and intercontinental migration;4 
relocation (conserving the same livelihood in a different place or country); and short-term (less 
than 12 months; includes seasonal migration) and long-term migration. Decisions to undertake 
one of these options depends on a multiplicity of contextual factors, and different migration 
categories are often interlinked. While section 2 discussed vulnerability factors, this section 
focuses on drivers that lead individuals and households to a “trade-off” decision between 
remaining in their communities and localities of origin or seeking opportunities for resilience 
elsewhere. 
a. Remittances. The availability of remittances as a potential source of resilience is undoubtedly 
a key determinant of decisions to migrate; remittances flows might either allow households to 
build capacity for on-site adaptation or finance future migration (Awumbila et al. 2014). Cross-
border remittances are normally more substantial (on a per capita basis) than internal ones 
because of the stronger currencies and higher salaries provided in industrialized countries. 
International migrants’ investments can provide employment opportunities that motivate both 
internal rural-urban and rural-rural migration (Tacoli 2011; Barrios, Bertinelli, and Strobl 2006).  
b. Availability of job opportunities elsewhere during slack periods. Temporary mobility is 
generally undertaken by labour migrants over short distances, often circular (or seasonal), with 
migrants returning to their communities of origin at the end of the dry season. In areas where 
working-age people migrate internationally or to cities, the void in the labour force can in turn 
attract rural-rural migration from neighbouring communities (Barrios, Bertinelli, and Strobl 2006; 
Tacoli 2011). This type of resilience strategy is expected to increase as environmental stressors 
intensify (Tacoli 2011). Higher frequency of drought tends to strengthen short-cycle circulation 
more than longer-term migration (Findley 1994; Hunter and Nawrotzki 2016).  
c. Availability of and access to resources elsewhere. As the impact of environmental stressors on 
livelihoods intensifies, temporary migration is replaced by permanent migration, often involving 
the entire household (Scheffran, Marmer, and Sow 2011). When resources in the places of origin 
are perceived as being irreversibly damaged, the availability of productive lands elsewhere can be 
an incentive for families to relocate. In this case, tenure is a key factor in the decision: lack of 
tenure security in places of origin and access to land rights in destination places are key 
determinants in migration decisions. Shifts in rules of access and entitlement may affect people’s 
ability to count on these resources in coping strategies. Customary land tenure and usufruct rights 
systems help people cope by creating opportunities for temporary and seasonal migration, 
allowing the use of particular plants for food during periods of stress, and supporting other flexible 
opportunities for resource use (Dow 2005). 
                                                          
4. While international migration includes both regional and intercontinental migratory flows, a number of 
authors refer to “South-North” migration as international. For clarity, any reference in this paper to 
international migratory flows that are not also intercontinental are called “regional,” whereas 
“international migration” is synonymous with “intercontinental” unless explicitly stated otherwise. 
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d. Information and networks. Migration requires a minimum level of information, contacts, and 
resources. Migrants’ networks abroad may be a motivation and source of help for others to 
follow, especially in the occurrence of recognized shocks such as a prolonged period of drought. 
Most available evidence on the link between drought and migration points to reductions in 
international migration and increases in internal mobility (Findley 1994; Lilleør and van den 
Broeck 2011). Those moving as a consequence of decreased crop yields do not have the means to 
engage in expensive journeys and, for this reason, normally remain within a short distance of their 
places of origin (Goff, Zarin, and Goodman 2012).  
3.2. Mobility Patterns in West Africa  
Within Sub-Saharan Africa, West Africa has a long tradition of human mobility, which intensified 
particularly during the colonial period. After independence, this population mobility turned into 
labour migration for wage work. In recent times movement across national borders within West 
Africa has been facilitated by the ECOWAS, which also promotes the creation of a common market 
and the abolishment of all kinds of discrimination and seeks to guarantee the rights of residence, 
establishment, and free entrepreneurship for any citizen from any of the member states 
(Konseiga 2005). The Club du Sahel and the OECD undertook a regional study of the long-term 
prospects for West Africa, highlighting the three prevailing patterns of human mobility: (1) from 
north to south; (2) from inland to the coast; and (3) from rural to urban areas (Club du Sahel 1990).  
Temporary and seasonal migration out of arid and semi-arid regions during dry seasons reduces 
pressures on food stores in the sending community and, in countries like Côte d’Ivoire, migrant 
labor is an important part of tree crop (for example, coffee or cacao) farming systems (Dow 2005). 
However, a growing number of academics have begun studying these phenomena for their 
potential to provide coping mechanisms and resilience to slow-onset events (McLeman and Smit 
2006; Agrawal and Perrin 2009; Barnett and O’Neill 2012).  
There are a variety of different manifestations of the above-mentioned types of mobility in West 
Africa, including movement across all distances—intercontinental, intraregional, and internal—
and for all durations—permanent, temporary, and seasonal (Awumbila et al.  2014, 19). 
Whether to build resilience to land degradation or to sea level rise, internal migration in West 
Africa is the most common type of mobility that occurs after worsening climatic conditions. 
Although a common resilience strategy in some countries, not all West African individuals and 
communities heavily affected by drought are keen on crossing national borders.  
Precise figures about remittances are difficult to obtain because of the informality of most 
channels used in the region, characterized by weak or non-existent financial systems and a general 
distrust of formal channels. However, the African Development Bank estimates that in 2014, 
remittance inflows to the ECOWAS region may have reached as much as US$ 26 billion accounting 
for 3.2% of the region’s GDP (AFDB, 2015). The magnitude of these transfers, which make West 
Africa the second recipient sub-region on the continent, reflects the size of the West African 
diaspora, estimated at 9.1 million people in 2011, or 2.6% of the population of the region. As 
outlined in a recent assessment of labour migration within the ECOWAS region, anecdotal 
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evidence suggests that a portion of remittances flows is allocated to investments in agricultural 
land, equipment, and small-scale businesses that benefit the entire community (Awumbila et al.  
2014). Evidence from Ghana and Burkina Faso suggests that remittances are used to increase 
resilience in vulnerable rural areas by supporting adaptation within the farming sector, through, 
for instance, investments in livestock (Deshingkar 2011; Wouterse 2008). 
While a sizeable portion of migration flows in West Africa are characterized by seasonal or 
occasional return to the place of origin, some migrants choose to permanently relocate within 
their host countries and communities. Among the successful cases of indefinite relocation, that 
of Mauritanians settling in Senegal and Mali after the severe drought in 1983–85 is significant. 
Some 12,000 Mauritanians still reside in Mali, and they are essentially self-supporting through 
agricultural activity, growing maize, peanuts, and other crops and enjoying the same rights and 
access to public services as the nationals (World Bank Group 2014). 
A gender approach to mobility patterns caused by environmental stressors in West Africa is not 
easy to establish because it is mostly based on cultural features rather than on migration drivers 
themselves. For instance, during the dry season, Niger exhibits long-established patterns of 
internal mobility dominated by young men migrating south and returning to their land during the 
rainy season (Mounkaïla 2002), while women are often left behind. This pattern at times results 
in decreasing yields because of a lack of labour in the fields (Warner and Afifi 2013; Ober 2014). 
In contrast, Senegal features cases of successful adaptation in which internal seasonal movements 
are composed of a majority (roughly 60 percent) of women (van der Land and Fourier 2012).  
In terms of policy approaches, West African countries seem to have quite widely recognized the 
links between migration and climate change. In fact, 8 out of the 10 West African countries 
considered by Sward and Codjoe (2012) discuss drought-induced migration in their National 
Adaptation Programs of Action, pointing to the predominantly internal dimension of the 
phenomenon. Indeed, among the countries most affected by drought in the region, Burkina Faso, 
Ghana, Niger, and Senegal have all experienced important amounts of internal mobility 
(Coulibaly-Tandian and Sakho 2014; Jonsson 2010.) 
Although some countries, such as Rwanda and Uganda for instance have taken steps to recognize 
the importance of rehabilitating lands and promoting diaspora investment schemes, a clear 
connection between the two issues seems not to be in place so far (Sward and Codjoe 2012). 
Although ECOWAS is the only regional union in Africa allowing free movement across borders for 
its citizens, country-level policies have not promoted migration as a possible solution for fostering 
adaptation and growth and addressing vulnerability in areas where land is no longer productive.  
West Africa is a resource-filled region with an unbalanced distribution of natural assets 
throughout its different agro-ecological areas. Many associate the challenges of the region with 
those of the Sahel, disregarding the savannah zones, where interesting re-greening experiments, 
aimed at rehabilitating land through sustainable reforestation practices have been put in place. 
Van Giesen et al. (2008) document that because of increased levels of river flow and groundwater 
recharge, extension of irrigated agriculture into the dry season is possible through better 
exploitation of groundwater in shallow aquifers. For example, he suggests that construction of 
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small reservoirs to locally supply rural populations with water for irrigation, cattle, household use, 
and fisheries could be feasible in some parts of West Africa, not only in semi-humid areas. These 
reservoirs can be found in semi-arid areas around the world. The most significant positive 
socioeconomic aspect of small reservoir development is that they allow for productive use of 
labour in the dry season and partly reduce large seasonal migration fluxes from the countryside 
to the larger cities.  
4. Policy Recommendations and Roads Ahead 
By analysing the causes of vulnerability at the individual, household, and community levels, this 
study sheds light on the interconnected factors at play in the environment-migration nexus. 
Indeed, in some cases the possibility of on-site adaptation exists, but it seems to hinge on the 
provision of rights and incentives, such as access to land and access to credit, that are not available 
to a large portion of exposed West African communities. When these are absent, mobility can be 
either an avenue for adaptation, or a coping strategy that ensures short-term means for survival 
and revenue diversification.  
Although the abilities and choices of these individuals and households depend on their level of 
exposure to environmental stressors—which interact with socioeconomic, political, and cultural 
factors to determine their vulnerability—it is the trade-off between perceived threats and offered 
opportunities that determines decisions to stay or migrate. The question is, where are these 
opportunities for resilience and livelihood diversification offered: on-site, in the next habitable 
and productive area, or internationally?  
All decisions are context dependent and are influenced by perceptions of hazards and of 
opportunities. The decision to undertake migration as a coping strategy is the result of free choice 
and of aspirations for a safer and better life. The challenges associated with migrating are 
sometimes associated with the conditions of journeys and (the lack of) opportunities in places of 
destination.  
The role of policy makers is to attenuate the negative consequences of migration and promote 
the enabling conditions for these paths to be less exposed to further threat by offering 
opportunities for building resilience. Decision makers and policy makers should consider the 
following aspects while shaping their interventions:  
 Migration has historically been part of West African society. “No migration” is not an 
option: migration will continue to occur, and policies that try to inhibit migration in the 
context of environmental change are more likely to ultimately lead to difficult situations 
of increased vulnerability (Foresight 2011).  
 A very high percentage of West African livelihood systems are land dependent 
(agriculture, water management, cattle herding, forestry, and so on). 
 If journeys are undertaken in desperate conditions, the issues at stake are the loss of 
human lives and assets (including abandoned lands at risk of irreversible degradation) as 
well as insecurity during transit and at destinations. 
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 Migration is an adaptation strategy, as recognized by the IPCC 5th Assessment Report of 
2014, and as such can be supported by the financial structures and funds devoted to 
adaptation that will be available for developing countries’ governments. 
West African governments and their partners should take advantage of the current debate to 
define adaptation frameworks and to shape policies and interventions that consider mobility to 
be part of the solution for reducing vulnerability and building resilience at individual, household, 
and community levels.  
Therefore, a number of general recommendations can be issued to orient local, national, and 
supranational authorities toward rethinking migration and adaptation in the context of land 
degradation and climate change.  
1. Map available land. Land might not be available where migration originates; however, 
shortening migration paths can contribute to reducing vulnerability. For instance, the 
Directorate General for Senegalese Abroad signed an agreement with the governmental 
agency for agricultural development and employment, ANIDA (Agence Nationale 
d’Insertion et de Développement Agricole), to reserve 25% of the land rehabilitated for 
migrants (Thiam 2013). To do so, available lands had to be accurately mapped by 
considering existing tenure rights, estimated rehabilitation costs as well as political 
engagement both at national and local level. 
2. Increase labour opportunities in rural and land-based sectors, in recognition that failure 
to adapt in cities is sometimes due to the lack of required skills. Urban unemployed are 
often former land workers. Empirical findings based on surveys in Sierra Leone and 
Nigeria conducted by Byerlee et al (1977) support the potential for reducing the rural 
exodus while increasing growth and employment in rural areas. The evidence assembled 
in these studies indicates that by (i) granting adequate product pricing and salaries, (ii) 
promoting agriculture and rural small-industries (that employs labour in agricultural slack 
periods), and (iii) disseminating the right technologies would reduce rural-urban 
migration. 
3. Provide incentives and access to credit. Credit for agriculture is high risk, especially in 
drought-prone areas. Senegal has already begun to provide guarantee funds to banks and 
financial institutions for absorbing these risks and promoting access to credit schemes 
with particularly low interest rates for investment in agriculture. Different funds, such as 
the Fonds de Garantie pour les Investissements des Sénégalais de l’Extérieur (FOGARISE) 
and the Fonds d’Sppui aux Investissements des Sénégalais de l’Extérieur (FAISE), have 
prioritized members of the diaspora among the potential beneficiaries of these credit 
schemes (IFAD, 2016). Further efforts have to be made to find a way to also include 
internal migrants and ECOWAS citizens. 
4. Increase consideration of transnational networks. Remittances of international migrants 
are sometimes used to finance journeys of families and friends (Gerdes, 2007). Some of 
these journeys are through regular channels, but others occur in highly unsafe conditions. 
Engaging members of the diaspora, who are generally wealthier and have more 
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entrepreneurial capacity than their relatives seeking to leave, by offering investment 
opportunities in their countries of origin might help reduce irregular migration. 
5. Provide access to land tenure and land rights. Tenure and land rights are important 
factors for attracting both investment and labour to safe and productive areas. A number 
of countries in West Africa are currently undertaking land reforms: Benin, Burkina Faso, 
Cote d’Ivoire, Mali and Mauritania (World Bank 2015). The new land tenure systems 
ought to address the increasing trends of rural-rural and rural-urban migration and the 
ensuing labour availability issues and potential risks of additional vulnerability. 
6. Research. Efforts to integrate the social science dimension into the preponderant physical 
science approach in the adaptation research community should be increased; that is, 
resilience-driven mobility solutions should be supported and situations of further 
vulnerability should be prevented by basing efforts on sound social and anthropological 
evidence. Further questions for research are where are the thresholds that lead people 
to unsafe paths and increased conditions of vulnerability, and what are the trade-offs 
between leaving and staying?  
In conclusion, one of the main neglected problems in West Africa is labour scarcity where the 
capitalization of agriculture is low. Where labour migration is key not only for economic 
development but also for household resilience, governmental policies should facilitate migration 
by taking into account the degree of land degradation, specific seasonal effects as well as 
expected drought. For example, such policies could provide better agricultural opportunities 
where land can still be rehabilitated and facilitate circular migration programs from rural areas 
and neighbouring countries. In other words, the enabling conditions for the capitalization of 
agriculture should include increasing employment opportunities and migration, based on the 
evidence that mobility will always be an adaptation strategy, when needed. The best option for 
governments to address these issues and avoid perceiving them as security concerns would be to 
provide incentives for shorter migration paths and land rehabilitation, creating win-win 
opportunities for those who stay, those who leave, and those who receive. 
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